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region. An insulating film is provided in order to isolate the
gate electrode and source electrode (for example, refer to
Patent Document 6).

[0012] Also, as another device, the following kind of device
is proposed. A vertical power MOSFET includes a) a drain
contact provided on one surface of the MOSFET, including a
first conductivity type substrate doped to a high level on the
drain contact, b) a blocking layer provided on the opposite
side of the substrate to the drain contact, including i) a first
plural vertical sections, being parallel hexahedrons having six
quadrilateral surfaces, that have a horizontal direction thick-
ness shorter than a vertical direction thickness of the blocking
layer, wherein ii) P-conductivity type vertical sections and
N-conductivity type vertical sections are alternately disposed
on the first plural vertical sections, ¢) a second plural well
regions of a second conductivity type opposite to the first
conductivity type provided on one surface of the blocking
layer on the side opposite to the substrate, d) a first conduc-
tivity type third plural source regions doped to a high level,
wherein two of the source regions are disposed inside each of
the second plural well regions, e) a fourth plural regions of the
first conductivity type provided on one surface of the block-
ing layer on the side opposite to the substrate, wherein each
region extends between two well regions of the second plural
well regions, and f) a fifth plural gate poly regions, wherein
each gate poly region stretches over one source region inside
two adjacent well regions and one of the fourth plural regions
(for example, refer to Patent Document 7).

[0013] Also, as another device, the following kind of device
is proposed. The device includes a first conductivity type first
semiconductor layer, a first main electrode electrically con-
nected to the first semiconductor layer, a second conductivity
type second semiconductor layer formed inside the first semi-
conductor layer, disposed cyclically in a lateral direction,
wherein the distribution of an amount of impurity in a vertical
direction differs from the distribution of an amount of impu-
rity in the vertical direction inside the first semiconductor
layer, a second conductivity type third semiconductor layer
formed selectively on the surfaces of the first semiconductor
layer and second semiconductor layer, a first conductivity
type fourth semiconductor layer formed selectively on the
surface of the third semiconductor layer, a second main elec-
trode formed so to be joined to the surfaces of the third
semiconductor layer and fourth semiconductor layer, and a
control electrode formed across a gate insulating film on the
surfaces of the first semiconductor layer, third semiconductor
layer, and fourth semiconductor layer. The first semiconduc-
tor layer has a distribution such that the impurity concentra-
tion increases in a vertical direction from the second main
electrode toward the first main electrode, while the second
semiconductor layer has a distribution such that the impurity
concentration is even in a vertical direction from the second
main electrode toward the first main electrode (for example,
refer to Patent Document 8).

[0014] Also, as another device, the following kind of device
is proposed. A semiconductor includes first and second main
surfaces, main electrodes provided on each of the first and
second main surfaces, a first conductivity type low resistance
layer between the first and second main surfaces, and a par-
allel p-n layer wherein a first conductivity type region and a
second conductivity type region are alternately disposed,
wherein the impurity concentration in the second conductiv-
ity type region on the first main surface side is higher than the
impurity concentration in the adjacent first conductivity type
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region, and the impurity concentration in the second conduc-
tivity type region on the second main surface side is lower
than the impurity concentration in the adjacent first conduc-
tivity type region. The impurity concentration in the second
conductivity type region is even in the depth direction, and the
impurity concentration in the first conductivity type region on
the first main surface side is lower than the impurity concen-
tration in the first conductivity type region on the second main
surface side (for example, refer to Patent Document 9).
[0015] Also, as another device, the following kind of device
is proposed. The device includes first conductivity type sec-
ond semiconductor layers and second conductivity type third
semiconductor layers alternately disposed on a first conduc-
tivity type first semiconductor layer. The device further
includes second conductivity type fourth semiconductor lay-
ers disposed so as to be in contact with an upper portion of
each third semiconductor layer between the second semicon-
ductor layers, and first conductivity type fifth semiconductor
layers formed on the surface of each fourth semiconductor
layer. The first semiconductor layer is such that a first con-
ductivity type impurity concentration is lower than that of the
second semiconductor layers. The third semiconductor layers
include a base portion, and portions with a high amount of
impurity locally formed in such a way that the amount of
impurity in the depth direction is greater than that of the base
portion (for example, refer to Patent Document 10).
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Outline of the Invention

Problems to be Solved by the Invention

[0016] Asapower MOSFET is used as a switching device,
there is a demand to, in addition to reducing conduction loss
in an on-state, reduce switching loss during switching. The
main factors causing an increase in switching loss include, for
example, turn-oft loss. In order to reduce turn-off loss, it is
sufficient to, for example, increase the drain-to-source volt-
age time change rate (hereafter referred to as turn-off dv/dt)
during turn-off. However, increasing the turn-off dv/dt is a
cause of noise occurring. Because of this, it is preferable that
turn-off dv/dt is low. In this way, there is a trade-off relation-
ship between the turn-off loss and the turn-off dv/dt.



